Study design: A descriptive, cross-sectional, multicentre design was used. Objective: To analyse bowel management in patients with spinal cord injury (SCI) especially the occurrence of unplanned bowel evacuations and duration of planned bowel evacuation. Setting: In total, 29 rehabilitation facilities for SCI patients in Austria, Germany, the Netherlands and Switzerland, with a total of 837 hospitalized SCI patients. Method: Data were collected by nurses within 1 week in November 2001 using a quantitative questionnaire containing 14 questions. For data analysis, a w 2 -test was used for differences in the outcome of bowel evacuation procedures associated with different interventions. Stepwise multiple logistic regression was used to analyse the relationship between the outcome of bowel management and the interventions as well as intervening factors. Results: More unplanned bowel evacuations were associated with usage of oral laxatives (n ¼ 444, Po0.001) as well as bowel evacuation every day (n ¼ 270, Po0.05) or every second day (n ¼ 368, Po0.05). The outcome of less unplanned bowel evacuations was associated with manual removal of stool combined with digital stimulation (n ¼ 35, Po0.05) and spontaneous bowel evacuations (n ¼ 104, Po0.001). Short duration of bowel evacuation (o60 min) was associated with manual removal of stool (n ¼ 64, Po0.05), the sitting position at defecation (n ¼ 494, Po0.001) and low frequency of bowel evacuation (X3 days) (n ¼ 638, Po0.05). Duration 460 min was associated with the use of oral laxatives (n ¼ 444, Po0.001) and complete loss of sensory function (n ¼ 349, Po0.05). Stool of hard consistency was associated with the manual removal of stool (n ¼ 64, Po0.001), the manual removal of stool in combination with digital stimulation (n ¼ 53, Po0.001) and the sitting position at defecation (n ¼ 494, Po0.05). Stool of soft consistency (n ¼ 341) was associated with the complete motor lesion (n ¼ 443, Po0.05). Conclusion: Manual removal of stool was combined with low risk of unplanned bowel evacuations and short duration of evacuation time. These results are useful to improve the outcomes of bowel management in SCI patients.
Introduction
Spinal cord injury (SCI) has functional impacts on multiple organs and in particular on bowel movements. 1 The neurological lesion interfering with the cortical interrelationships and the postulated pontine defecation centre causes a dysfunction of peristaltic movement and defecation. 2 Clinically relevant signs and symptoms as well as complications reported in the literature are prolonged colonic transit time, [2] [3] [4] faecal impaction, 2, [5] [6] [7] abdominal distension, 2, 8, 9 colonic dilatation, 2, 8, 9 and megacolon. 10 Concerning everyday life, patients with SCI suffer from partial or complete loss of ability to consciously feel stool in the rectum or to initiate or delay defecation. 2, 11, 12 They do not feel a normal desire to defecate. 13 As a result there is a high prevalence of faecal incontinence 8, [13] [14] [15] or constipation. [15] [16] [17] Patients report difficulties with bowel evacuation, 18, 19 a prolonged bowel management time, 8, 14, 15, 18, 19 a reduced frequency of bowel evacuation, 6, 8, 17, 20 and stool of hard consistency. 8 Special interventions are needed to care for an adequate bowel evacuation. 8, 15 In rehabilitation centres, nurses care for the bowel management of patients with SCI and initiate a bowel management program. 21 The aim of such programs is to eliminate faecal incontinence or other complications 3, 19 and to evacuate stool at a regular, predictable time 14, 19 within 60 min. 7 The interventions include the manual removal of stool 11, 15, 17, 19, 22 for patients with an areflexic bowel as well as techniques like digital stimulation 11, 15, 22 and suppositories 11, 15, 22 for patients with a reflexic bowel to initiate reflex peristalsis, 14 frequency, 14 timing of bowel evacuation, 11, 22 and the usage of oral laxatives. 9, 11, 14, 15, 18, 22 Objective
The objectives of this study were to uncover associations between the outcome of bowel evacuation procedures and interventions used for bowel management programs. The outcome of the bowel evacuation was defined by the incidence of unplanned bowel evacuations within the last 4 weeks, the duration of the bowel evacuation procedure and the amount and consistency of stool.
Methods
The study design is descriptive, cross-sectional and multicentre. It was conducted in 29 rehabilitation centres in Austria, Germany, the Netherlands and Switzerland. The sample consisted of 837 patients with SCI. The response rate was 89.6%. In-patients with SCI or myelomeningocele were included in the study. Patients in the stage of spinal shock as well as patients suffering from diseases of the bowel were excluded. Data collection took place over a week in November 2001 using a quantitative questionnaire comprising 14 questions (Appendix A). The questionnaire was completed by nurses. The nurses used patient records for information about patient characteristics and interventions for bowel management program and observed the outcome of bowel evacuation at one point of time within the data collection period. The inter-rater reliability of the questionnaire was 96%. It was tested by rating 24 patients by two different nurses independently and at the same bowel management procedure. The agreement between the two ratings was estimated using the Kappa coefficient. 23 Ethical approval for the study was given by the local ethical committee of each country. Informed consent was obtained from each patient after he/she was informed about the purpose of the study, the procedure and the confidentiality of the information given.
For data analysis the w 2 test was used for differences in the outcome of bowel evacuation procedures associated with different interventions and patient characteristics. Stepwise multiple logistic regression was used to assess the likelihood of unplanned evacuations, the duration of the bowel evacuation for more than 60 min and a small amount of stool of hard consistency. 24 The dependent variables were used dichotomous. Patient characteristics (age, sex, cause and localization of injury, sensory and motor functions) and interventions (techniques of bowel evacuation, position at defecation, regulation of frequency and timing of bowel evacuation and oral laxatives) were included in the regression as predictive variables. Some of these variables were dichotomous (sex, sensory and motor functions, techniques of bowel evacuation, the use of oral laxatives and the position at defecation), others were used categoreal (regulation of timing and frequency of bowel evacuation, age, cause and localization of injury). The dependent variables included in the multiple logistic regression are presented in Table 3 , the predictor variables in Table 1 (patient characteristics) and Table 2 (interventions). The outcome of bowel evacuation was adjusted for the patient characteristics. Regression results are expressed as odd ratios and approximate 95% confidence intervals (Table 3) .
Results

Unplanned bowel evacuations
The stepwise multiple logistic regression was performed on 594 patients. The outcome variable was unplanned bowel evacuations and patient characteristics as well as interventions were included as predictors. Four predictor variables were significantly related to the likelihood of having unplanned evacuations: The spontaneous bowel evacuation (Po0.001), the manual removal of stool in combination with digital stimulation (Po0.05), the use of oral laxatives (Po0.001) and frequency of bowel evacuation (Po0.05). Patients with spontaneous bowel evacuation and manual removal of stool in combination with digital stimulation were about 70% less likely to suffer from unplanned bowel evacuations than patients who did not use these interventions. Patients who used oral laxatives were 1.8 times more likely to experience unplanned bowel evacuations compared to those who did not use oral laxatives. Patients who evacuated their bowel daily (Po0.05) or every second day (Po0.05) were two to three times more likely to have unplanned bowel evacuations, compared to patients with an irregular frequency as a result of some control of their bowel. In total, 71% of the patients who had unplanned bowel evacuations were classified correctly by the model. The percentage of the patients who had no unplanned bowel evacuations and who were classified correctly was 52. The overall rate of correct classification was 61% (Table 4) . a Confidence interval. Interventions for bowel management program (techniques of bowel evacuation, regulation of frequency and timing of defecation and the application of oral laxatives). Oral laxatives, which were consumed by the patients of the sample, were specified for the agents 
Duration of bowel management
The stepwise multiple logistic regression analysis was performed on 605 patients. The outcome variable was the duration of bowel evacuation, and patient characteristics as well as interventions were included as predictors. Five predictor variables were significantly related to the duration of the bowel evacuation procedure: the manual removal of stool (Po0.05), the frequency of bowel evacuation (Po0.05), the use of oral laxatives (P ¼ 0.005), the position of the body during bowel evacuation (Po0.001) and the loss of sensory function (Po0.05). Patients who performed their bowel evacuation using the manual removal of stool were 40% less likely to need more than 60 min than those who did not use this intervention. Patients who evacuated their bowel every day or every second day were 60-70% less likely to need more than 60 min compared to patients who evacuated their bowel irregularly. Patients who used oral laxatives were twice as likely to need more than 60 min, than those who did not use oral laxatives. Patients who performed their bowel evacuation in a sitting position were 70% less likely to need more than 60 min compared to patients lying while evacuating their bowel. Patients with a complete sensory lesion were 1.9 times more likely to need more than 60 min for bowel evacuation compared to patients with an incomplete sensory lesion. In total, 97% of patients who needed less than 60 min for bowel evacuation procedure were classified correctly by the model. The percentage of the patients who needed more than 60 min and who were classified correctly was 9. The overall rate of correct classification was 80% (Table 5) .
Amount of stool
There was no significant regression model for the independent variables, which were related to a small amount of stool.
Consistency of stool
The stepwise multiple logistic regression was performed on 582 patients. The outcome variable was the consistency of stool, and patient characteristics as well as interventions were included as predictors. Four predictor variables were significantly related to the likelihood of a hard stool: The manual removal of stool (Po0.001), the manual removal of stool in combination with digital stimulation (Po0.001), the position of the body during bowel evacuation (P ¼ 0.05) and the Patients with a complete motor lesion were 30% less likely to experience hard stool than those with an incomplete motor lesion. In total, 95% of the patients who experienced soft stool are classified correctly by the model, but only 20% of the patients with stool of hard consistency were classified correctly. The overall rate of correct classification was 62% (Table 6 ).
The main results of the study show a reduced incidence of unplanned bowel evacuation associated with manual removal of stool in combination with digital stimulation and spontaneous bowel evacuation procedure. An increased occurrence of unplanned bowel evacuations was associated with the use of oral laxatives. A short duration of bowel evacuation (o60 min) was related to manual removal of stool and a long duration (460 min) with the use of oral laxatives and completeness of sensory function. Stool of hard consistency was associated with manual removal of stool also in combination with digital stimulation and with the sitting position.
Discussion
The objectives of this study were to uncover associations between the outcome of bowel evacuation procedures, interventions used for bowel management programs and patient characteristics. The results of this study showed that there are associations between the outcome of bowel evacuation and manual removal of stool, oral laxatives and spontaneous bowel evacuation procedures. Manual removal of stool is associated with few unplanned bowel evacuations, short duration of bowel evacuation (o60 min) and stool of hard consistency. Unplanned bowel evacuations were identified as a major problem of patients with SCI and have been rated as serious as the inability to walk or loss of sexual function. 15 The application of manual removal of stool is recommended for patients with lower motor neuron lesion and an areflexic bowel. 25 This technique is also described as dangerous and a bad habit with a potential to damage the anal sphincter and the anorectal tissue. 8 To our knowledge, no evidence for this assumption is presented in the international literature. Our results suggest that manual removal of stool in combination with digital stimulation enables the bowel to be emptied more complete than other techniques. Manual removal was associated with stool hard consistency. This is in line with our daily experience that stool of hard consistency is much easier to remove. This advantage may result in significantly fewer unplanned bowel evacuations. Although our questionnaire did not answer the question whether upper or lower motor neuron lesion did influence the frequency of unplanned bowel evacuations, we would like to emphasize that 87.3% of our patients had a cervical or thoracic lesion of the spinal cord usually not associated with an areflexic bowel.
Manual removal of stool was also identified as a factor influencing evacuation time favourably. Glickman and Kamm 15 found that the length of time taken for the whole defecation procedure in patients with SCI was significantly associated with anxiety and depression. The time spent using the toilet is significantly higher for patients with SCI than for controls. 26 Oral laxatives are associated with a prolonged duration of bowel evacuation procedures and a frequent occurrence of unplanned bowel evacuation. This finding refers to stimulant agents rather than to osmotic agents. The influence of oral laxatives on increased duration of bowel management procedure was already identified in other studies. 16, 22 Their regular use leads also to more difficulties in bowel evacuation 9 and to an increased consumption over the course of time. 26 The high incidence of unplanned bowel evacuation and the prolonged duration of bowel evacuation might be due to the softer consistency of the stool, which seems to lower the reflex activity and make it harder to empty the rectum.
This study also shows that patients with spontaneous bowel evacuations, who are able to control their bowel to some extent, are not suffering from unplanned bowel evacuation. They evacuate their bowel at irregular 13 and 42% were able to identify a beginning defecation. 7 It is not clear from our results if the desire to defecate is physiological or an altered sensation as a result of the SCI. However, it can be assumed that bowel function has improved in the course of time and that the patients have learned to cope with bowel dysfunctions.
Conclusion
In SCI, gastrointestinal problems have an adverse impact on the activities of daily living 18, 22 and cause restrictions on social activities. 7, 13 The results of this study are beneficial for caregivers and enable SCI patients to cope better with these problems in daily life. The findings show that the manual removal of stool is a technique, which is associated with positive outcomes of bowel evacuation in terms of a short duration of bowel evacuation procedure and reduced incidence of unplanned bowel evacuations. Therefore, it can be assumed that the use of this technique might result in more adequate outcomes of bowel evacuation, which allow a more independent lifestyle. The findings of the study also show that the use of oral laxatives is associated with the increased incidence of unplanned bowel evacuation and the duration of bowel evacuation for more than 60 min. It seems therefore useful to carefully prove the necessity of laxatives for their use may lead to inadequate outcomes of bowel evacuation. Finally, the findings of the study also show that spontaneous bowel evacuation is associated with few unplanned bowel evacuations. Therefore, patients may be trained to pay attention to an upcoming desire to empty their bowel and to initiate bowel evacuation accordingly to this sensation.
Direct benefit for individual patients from these results might be greater when the exact level of injury and differentiation between lower and upper motor injury lesions is taken in account. The discrimination between lower and upper motor neuron lesion should be addressed in further studies. Prevention of unplanned bowel evacuation and reduction of duration of bowel evacuation would increase quality of life for patients with SCI.
